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L I B R A R Y  U S E  O N L Y  

D O C U M E N T  N U M B E R  

NA.A-s&ID SID 62-99-41 

a 

P U B L l  C A T I O N  D A T E  

A B S T R A C T  . 

C O N T R A C T  N U M B E R  

The Monthly Weight and Balance Report  f o r  the Apollo Spacecraft is 
f i l e d  in accordance with Paragraph 8.10 Exhibit I and 19 a summary 
type weight report. 
standard manned Block I1 vehicle as defined in SID 64-1345, CSM 
Master End Iten Specification, and describes the  changes i n  weight 
h.oanthe previow report. 
weight, centers of gtaVity, inertia summary and dimensional diagwms. 

For Block I1 Mass Properties Design Data re fer  t o  SID 64-2l4.2 dated 
15 February 1965. 

This report ref lects  the current weight of a 

This report also reflects the mission 

O R M  131-V R E V ,  6-64 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DI\.ISION 

INTRODUCTION 

The Ju ly  repor t  incorporates the changes t o  t h e  Block I1 standard man?ed 
LOR missior, vehicle  subsequent t o  the  June Report. 
a r e  included i n  t h e  Current Weight Status Section and r e f l e c t  changes p r io r  t o  
June 4, 1965. 
with the  CSN Master End Itan Specification SID 64-1345. 
previously included in t h i s  repor t  w i l l  be issued i n  t h e  Bi-monthly End Itm 
Weight and Balance Reports for CSl4 012 and OI.4. 

The change descr ipt ions 

The current  Block I1 s t a t u s  is based on estimated data  consis tent  
The Block I s t a t u s  

The ?lock I1 Service Module weight has exceeded t h e  control  weight. 
weight reduction program is being i n i t i a t e d  t o  o f f s e t  t h i s  growth trend. 

a ?lock I1 LOR Spacecraft launch weight consis tent  with a booster payload i n  
o r b i t  af 95,0@ pounds per  SID 64-1344, CSM Technical Specification. 
FropellaRt weight reported i s  the  avai lable  propellant within t h e  noted booster 
capabi l i ty .  
spec i f i c  mission requirements consistent with t h e  IJASA-MSC d i r e c t i v e  P55/L203- 
65-613 (674611A) received after the  cutoff da te  of t h i s  report. 

A 

The Mission Weight, Center of Gravity and Ine r t i a  Sunrmary Section r e f l e c t s  

The SPS 

The SPS propellant Wil l  be revised i n  subsequent repor t s  t o  r e f l e c t  

The Command Module entry center of 
The basis condition a t  an L/L of 0.43. 

C.G. is  contained herein. a 
gravi ty  data  r e f l e c t s  
f o r  expressing L/D i n  

an unballasted 
terms of X and 

The LEI4 weight u t i l i z e d  is  32,000 pounds, excluding crew, per  CCA 290. 

The current Rlock I1 s t a t u s  r e f l e c t s  an 8.3 day LOR Mission. The major 
Cha::FeS i n  t he  Rlock T I  are:  

Command Module - Incorporation of po ten t ia l  change item ZCS-5 
modifying t h e  s u i t  heat exchanger per  CCA 308 and revised 
s t ruc tu re  weights based on current drawing calculations.  

Service Module - hcorpora t ion  of po ten t ia l  change item STR-5 
replacing thixotropic  paste with foaming paste  and an increase 
i? RCS quad panel wiring. 

Taunch ?%cape System - Increase i n  Wiring based on a c t u a l  weight 
and an increase i n  ballast consis tent  with t h e  Command Module 
LES balance requiranents . 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTb::hlS DIVISION 

ELOCK I1 

COMMAND MODULE 

CENTER OF GRAVITY 

REQuIRE;MENTs 

AT ENTRY 

6 SID 62-99-4l 
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N O R T H  A M E R  

LAUNCH 
ESCAPE 
SYSTEM 

C A N  AV AT ION. I NC. (@) SPACE and INFORMATION SYSTEMS DIVISION 

I 
XL = 406.5 
X, = 1490. 

COMMAND 
MODULE 

x, = 1000. 
x, = 0 

BLOCK I I  
SPACECRAFT 
D IMENS I ONAL 
DIAGRAM 

I 
1 62.0 " SERVICE 

MODULE I 
I -4 

X, = 838.0 

SPACECRAFT 
LEM ADAPTER 

X, = 502.0 

XL = 0 
x, = 83.5 
X, = 1083.5 

i 1 54.0" DIAMETER 

t- 260. o" -4 

ENGINE GIMBAL 

- 585.0 LEM 

PLANE 

Attaching P l a n e  

7 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE mad INFORMATION SYSTEMS DIVISION 

BLOCK I1 

COMMAND MODULE WEIGHT STATUS 

E I G H T  EMPTY 

Structure 

Stabi l izat ion & Control 

Guidance & Navigation 

Crew Systems 

Environmental Control 

Earth Landing System 

I n s  t m e n t a  t ion 

Elec t r ica l  Power 

Reaction Control 

Communication 

Controls & Displays 

USEFUL LOAD 

Sc ien t i f ic  Equipment 

Crew Systems 

Reaction Control 

Environmental Control 

GROSS WEIGHT 

:ONTROL 
E I G H T  

(9582) 

5687 

140 

400 

94 

417 

673 

43 

1120 

328 

358 

322 

(1418) 

80 

953 

270 

115 

11OOo . 

9 

REVIOUS 
STATUS 
6-1-6 5 

( 9013 

54lo 

133 

3 54 

86 

400 

598 

44 

1052 

306 

334 

296 

(3.402) 

80 

951 

270 

101 

lOW5 

:HANGIS 
To 

:URRENT 

( 6 5 )  

+47 

+5 

-5 

+3 

-5 

+20 

(+a 

+6 

+71 

xlRRm?T 
STATUS 
7-1-65 

(9078 

5457 

133 

354 

86 

405 

593 

44 

1055 

306 

329 

316 

( 3.408 1 
80 

957 

270 

101 

10486 
-4 

3ASIS FOR CURRENT 
BLOCK I1 STATUS 

G 
34)  
- 
60 

LOO 

LOO 

71 

62 

14 

LOO 

93 

13 

LOO 

LOO 

(4 1 

6 

56 - 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

BLOCK I1 

S E R V I C E  MODULE WEIGHT STATUS 

I T E M  

Structure 

Environmental Control 

Instrumentation 

Flectrical Power 

Fain Propulsion 

Feaction Control 

Communications & Rendezvou 
-'adar 

' iXR'L I,OArl 

Feaction Control 

Xlectrical Power 

Environmental Control 

Main Propulsion 
- - -  - _.-- _.- ___--.----I. 

TOTAL SERVICE MODULE BURNOUT 

CONTROL 
WIGHT 

- 
( 8104 

4594 

104 

46 

1572 

1226 

358 

204 

( 2096 

838 

503 

150 

605 
--- 
10200 

'REVIOUS 
STATUS 
6-1-65 - 
( 8024 

4496 

134 

46 

1606 

12 50 

375 

117 

(2341 

838 

503 

150 

850 

10365 
--.-"-.- 

ZHANGE3 
TO 

ZURRENT 

.-..c-.llrr 

-17 

+9 

+8 

-.-- _--,_ 

CURRENT 
STATUS 
7-1-65 
L _I 

(8024 

4479 

134 

55 

1606 

1258 

375 

117 

(2341 

83 8 

503 

150 

850 

10365 
-I- _--- 

3ASIS FOR CURRENT 
BLOCK I1 STATUS - 

%ST 

(49 1 

65 

35 

100 

37 

10 

20 

_cu 

100 

38 
I__ 

- 
:CAL 

(45 1 

35 

65 

pl 

33 

90 

80 

'100) 

100 

100 

100 

100 

* -  .- 
57 

I_ 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

BLOCK I1 

LAUNCH ESCAPE SYSTEE 

+13 

+30 

3 t ruc ture  

Ballast I n s t a l l a t i o n  Prov. 

E l e c t r i c a l  

56 5 

8170 

Propulsion System 
blain Thrust 
J e t t i s o n  
J e t t i s o n  Motor Skirt 
P i t c h  Control 

Separation Provisions 

C/X Boost Pro tec t ive  Cover 

, . 'C 
1 ., - I ' f  QATLAST 

:(,TAT, LAUNCH F5CAPE SYSTEM 

WEIGHT STATUS 

CONTROL 
WEIGHT 

1537 

29 

55 

4826 
445 
90 
49 

15 

539 

7s55 

615 

8200 

PREVIOUS 
STATUS 
6-1-6 5 

1536 

29 

58 

k794 
437 
90 
49 

15 

580 

7588 

5 52 

8140 

BASIS FOR CURREN' 
BLOCK I1 STATUS 

%EST - 

33 

53 

100 

8 

8 - 

- 
%CAI 

43 
100 

62 

- 

47 

10 

100 

16 - 

- 
%ACT 

57 
- 

5 

100 
100 
100 
100 

82 

76 
I_ 

11 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

BLOCK I1 

ADAPTER WEIGHT STATUS 

5 t ruc ture  

Flectrical 

Separation 5ystem 

CONTROL 
WEIGHT 

3370 

70 

360 

PREVIOU! 
STATUS 
6-1-65 

3193 

90 

312 

3595 

CHANGES 
TO 

CURRENT 

CURRENT 
STATUS 
7-1-65 

3193 

90 

3 12 

3 595 

BASIS FOR CURREN: 
BLOCK I1 STATUS 

&ST %CAL 

11 

G - 
39 

35 - 

SIll 62-99-L1 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURRENT WEIGHT FNFTY CHANGES 

ITFX - 

Increase the  inner  s t ruc tu re  forward sect ion 
based on ca lcu la t ions  of current  Block I 
drawing changes . 

Increase the  inner s t ruc tu re  center sect ion 
based on ca lcu la t ion  of  cur ren t  Block I 
drawing changes. 

Increase the r igh t  hand equipnent bay secondary 
s t ruc ture  due t o  replacing r i v e t s  with screws 
and nutplates  f o r  ease of i n s t a l l a t i o n  and 
removability . 

Increase the  r i g h t  hand forward equipment bay 
based on ca lcu la t ion  of  drawing changes 
adding brackets t o  support wire bundles. 

Transfer main d isp lay  panel support s t ruc tu re  
t o  Controls and Displays due t o  recoding 
consis tent  with system design respons ib i l i ty  

Increase the  1.ower equipnent bay secondary 
s t ruc tu re  based on drawing calculat ions 
adding wiring supports and replacing r i v e t s  
with screws and nutp la tes  f o r  ease of 
i y s t a l l a t i o n  and removability. 

Increase the  a f t  equipment bay secondary 
s t ruc tu re  due t o  adding supports f o r  t he  
th ree  communication helmets and the  f e c a l  
can i s t e r  i n  t he  stowed and use position. 

Increase th:-: a f t  compartment area secondary 
s t ruc tu re  due t o  redesigning the  water tank 
supports u t i l i z i n g  steel i n  l i e u  of aluminum 
t o  allow capabi l i ty  t o  f i l l  tanks a t  l i f t o f f  
and due tc an increase in t he  number of 
e l e c t r i c a l  wireway retainers and doublers 
based on drawing changes. 

Decrease the  forward heatshield substructure 
due t o  de le t ing  f ab r i ca t ion  allowances based 
on Block I ac tua l  weighings. 

3.3 

WEIGHT CHANGE 
POUNDS R E S P O N S I B I L I T Y  

(+47.0) 

+5.4 

+3.5 

+1.2 

+2.2 

-21.0 

+8.0 

+l. 5 

+8.0 

-4.1 

SID 62-99-41 
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NAA 

NAA 

NAA 

NAA 

NAA 

NAA 

NAA 

NAA 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  ' @) SPACE and INFORMATION SYSTEMS DIVISION 

\--A 

COMMAND bIODULE 

CURRENT NEIGHT EMFTY CHANGES 

ITEM 

STXICTUKF; (Cont'd) 

Increase the  a f t  heatshield substructure 
based on calculated i n  l i e u  of  estimated 
values f o r  the  revised water impact design 

Increase t h e  a f t  heatshield t o  inner s t ruc tu re  
attachments due t o  replacing r ive t s  with 
screws i n  the to ro ida l  sect ion and miscellaneous 
drawing changes 

Increase t h e  crew couches due t o  t h e  addi t ion 
cf f i t t i n g s  t o  secure couches during ground 
hand Ling. 

increase the crushable r i b s  based on a c t u a l  
weight of core i n  l i e u  of calculated weight. 

Increase the  crew couch at tenuat ion based on 
calculated i n  l i e u  o f  estimated weights. 

Lecrease the  sea pick-up hook due t o  revised 
r,timat.; based on the  Block I1 design. 

Transfe," the  VIIF recovery antenna erect ion 
rnwhanism from Communications due t o  recoding 
consis tent  with system design responsibi l i ty .  

'Transfer the  e j ec t ion  mechanism fo r  t h e  sea 
dye marker and the  swimmer umiblical from 
Earth Landing System due t o  recoding consis tent  
system design responsibl i ty .  

5*"-IIROiJbXMTAL CONTXOL ---- 
I4odify the  evaporator cont ro l  of  the s u i t  

heat  exchanger t o  an automatic back pressure 
cont ro l  system similar t o  t h a t  employed i n  the  
water glycol  evaporator per  CCA 308. 
change incorporates  po ten t i a l  item ECS-5. 

This 

Increase t h e  umbilical  assembly plumbing due t o  
replacing aluminum hardlines with s tee l  based 
cn umbilical  separat ion system redesign per  
CCA 294. 

14 

WEIGHT CHANGE 
POUNDS KESPONSIBILITY 

+30.9 

+9.6 

4-Q.4 

+1.2 

+1.2 

-7.0 

+2.5 

+3.5 

(+5. 0) 

NAA 

NAA 

NAA 

NAA 

NAA 

NAA 

NAA 

NA A 

+ L O  NASA 

+1.0 NASA 

SID 62-99-41 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ITEM 

EARTH LANDING SYSTEM 

COMMAND MODULE 

C U m N T  WEIGHT EMPTY CHANGES 

WEIGHT CHANGE 
POUNDS R E S P O N S I B I L I T Y  

(-5.0) 

Transfer t h e  e j ec t ion  mechanism f o r  the sea 
dye marker and swimmer umbil ical  t o  s t r u c t u r e  
due t o  recoding cons is ten t  w i t h  system design 
r e spons ib i l i t y .  -3.5 

Decrease t h e  f l a sh ing  l i g h t  due t o  a revised 
est imate  based on current  spec i f ica t ion  
requirements. -1.5 

ELECTRICAL POWER 

Add wiring provis ions f o r  t he  modification of 
t he  evaporator con t ro l  of t h e  ECS s u i t  hea t  
exchanger per  CCA 308. 
a por t ion  of p o t e n t i a l  item ECS-5. 

This change incorporates  
+3.0 

~ W N I C A T I O N S  0 (-5.0) 

Transfer  t he  VHF recovery antenna e rec t ion  
mechanism t o  S t ruc ture  due t o  recoding 
cons is ten t  with system design respons ib i l i ty .  -2.5 

Decrease t h e  2KMC Omni antenna power d iv ide r  
cons is ten t  w i t h  cur ren t  requirements. -2.5 

NAA 

NAA 

NASA 

NAA 

NAA 

CONTIIOLS AND D I S P L A Y S  (+20.0) 

Transfer  main d isp lay  panel support s t r u c t u r e  
from S t ruc tu re  due t o  recoding cons is ten t  
with system design r e spons ib i l i t y .  +21.0 NAA 

Decrease t h e  caution and warning de tec tor  due 
t o  repackaging t o  reduced dimensions f o r  
Block 11. -1.0 NAA 

P 

TOTAL COMMAND MODU3.3 CURRENT WEIGHT EMPTY CHANGES +65.0 

15 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  (@$ SPACEend INFORMATION SYSTEhIS DIVISION 

COMMAND MODULE 

CURRENT USEFUL LOAD CHANGES 

ITEM 

C r W  SYSTBIS 

WEIGHT 
POUNDS 

Increase the waste management provision due to 
refined estimates based on current design 
requirements. 4.0 

TCITt:IL COlrNATdD MODULE CURRENT USEFUL LOAD CHANGES 

TOTAL COMMAND MODULE CURRENT WEIGHT EEIFTY CHANGES 

6.0 

6 5 . 0  

TOI’.‘iL CCMMAND MODULE CURRH’JT WEIGHT C H A N G E  +71.0 

16 
SIB 62-99-41 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

S E R V I C E  MODULE 

CURRENT WEIGHT EMPTY CHANGES 

ITEM WEIGHT CHANGE 
POUNDS R E S P O N S I B I L I T Y  

Decrease the aft bulkhead due to replacing 
the thixotropic paste in the core edges of 
the fuel bay area with foaming paste based 
on current allowables. This change 
incorporates potential change item STR-5. 

Transfer the fuel cell instrumentation from 
Electrical Power due to recoding consistent 
with system design responsibility. 

ELECTRICAL POWER SYSTEM 

Transfer the fuel cell instrumentation to 
Instrumentation due to recoding consistent 
with system design responsibility. 

Decrease the electrical power system space 
radiator based on calculation of drawings 
reflecting an increase in the amount of 
area chem-milled. 

Increase the RCS quad panel wiring based on 
revised wiring calculations. 

KIIN PFiOPULSION SYSTEM 

-17.0 NAA 

(+9.0) 

+9,0 NAA 

(-1 

-9.0 NAA 

-4.0 NAA 

+13.0 NAA 

(+8.0) 

Increase the propellant utillzatlon and gauging 
system based on actugl weights supplied at 
Simmonds. +2.0 

Increase the pressure regulators based on end 
item actual weights. +4.0 

Increase the main engine based on Aerojet status 
reflecting a revised estimate for the pneumatic 
valves. +2.0 

TOTBL Z E R V I C E  MODULE CURRPrJT WEIGHT CHANGES 

17 

NAA 

NAA 

NAA 



N 0 R T  H A M E R I C A N AV I AT IO N. I N C .  (@ SPACE and INFORMATION SYSTEMS DIVISION 

LAUNCH ESCAPE SYSTEM 

CURRENT WEIGHT CHANGES 

ITEM 

Increase t h e  tower s t ruc tu re  due t o  adding 
f i t t i n g s  t o  support t he  o p t i c a l  a l ign ing  
f i x t u r e  . 

Decrease t h e  canard based on ca lcu la t ion  of 
miscellaneous drawing changes. 

WEIGHT CHANGE 
P o r n  RESPONSIBILITY 

(+2.0) 

+3 .O NAA 

NAA 

- ZLXCT'UIICAL POI.JER 

Increase the  wiring based on revised est imates  
u t i l i z i n g  Airframe 009 ac tua l  weights 
as a bas is .  +15.0 NAA 

BRLUC.T (+13.0) 

Increase t h e  b a l l a s t  consis tent  with C o m m a n d  
Module and LES balance requirements. +13.0 NAA 

TOTAL LAWJCH ESCAPE SYSTEM CURFIENT WEIGHT CHANGES +30.0 

18 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I and INFORMATION SYSTEMS DIVISION 

BLOCK I1 

GOVERNMENT FU.WIS€ED EGU1I"JT 

The following t a b l e  r e f l e c t s  the GFE weights included i n  t h e  cu r ren t  
s t a t u s  and the  Control Weight allowance assoc ia ted  with SID 64-1344 CSM 
Technical Specif icat ion.  

ITEM - C ONTHOL CUilRE;NT 
WEIGHTS STATUS 

GFE L i s t  

LEM (32OoO.O) (32OOO.O)Mt 

Guidance and Navigation (400.0) (3 54 . O ) w C  

Crew (50, 70, 90) (528 - 0 )  ( 528.0) 

Crew Zquipment (371.0) 
Pressure Garment Assembly (3) ( Inc l .  Corn.) 102.0 
Portable Li fe  Support System (2) ( Inc l .  Corn.) 106.0 
mergency Q g e n  System (2)  6.5 
Constant Wear Garments - Gas Cooled (7) 6.5 
Liquid Cooled Garments (2) 9.0 
Lxternal Thermal Garment 13.4 
Hadiation Dosimeters 5.0 
Food .jet (8.3 days) 49.5 
Prcte 0.5 
P.edical Kit-Emergency 2.8 
C 1.inical Instrumentation 1.5 
Fi omedical Instrumentation 4.3 
.( pacesui t  Assembly Spare Parts 4.0 
?urvivaL Equipment 60.0 

(371.0) 
102.0 
106.0 

6.5 
6.5 
9.0 

13.4 
5.0 

49.5 
0.5 
2.8 
1.5 
4.3 
4.0 
60.0 

.; c i e n t i f  i c  Equipment (80.0) (80.0) 

:knde zvous Radar (106 .O) 't(20.1)4* 

+.reduced t o  84.4 pounds per  NASA l e t t e r  PPSl/L137-64-822. 
+":.ledaced t o  20.1 pounds per  CCA 303 de le t ing  rendezvous radar  equipment. 

\, I. <, --~IfIT 7 t a t u s  Report dated 15 February 1965. 
' "++Increased r e r  CCA 290. 
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